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In many bacteria, DNA damage induces an SOS response that is mediated by LexA. 
Upon DNA damage, LexA self-cleaves, allowing promoters to begin transcription of 
SOS genes. While the Acinetobacter genus lacks LexA, it features another protein, 
UmuDAb, that behaves like a LexA by regulating two DNA damage-induced genes, 
umuDAb and ddrR, through a putative repressor mechanism. UmuDAb has been 
shown to bind to the putative promoter region between divergently transcribed ddrR
and umuDAb in Acinetobacter baumannii. In Acinetobacter baylyi, mutations in this 
promoter region abolishes repression or prevents transcription of both genes. The 
transcriptional start sites of these genes were mapped to understand the relationship 
between the UmuDAb binding site and the promoters for these two genes. We 
hypothesized that ddrR and umuDAb have overlapping -35 promoter consensus 
elements, and that this allows UmuDAb to co-regulate expression of both genes. 
This idea was tested using 5’ RACE PCR to determine potential +1 sites for 
umuDAb and ddrR transcripts. The +1 sites indicated by these experiments predict 
overlapping -35 promoter consensus elements for umuDAb and ddrR. These data 
suggest that UmuDAb represses both genes by binding to DNA to block polymerase 




1. Isolate total RNA from mitomycin C (DNA damage agent) treated 
cultures of Acinetobacter baylyi 
2. Isolate mRNA from the total RNA samples 
3. Use purified mRNA to generate RACE ready cDNA using Clontech’s
SMARTer RACE 5'/3' Kit®
4. Perform 5’ RACE PCR 
5. Gel electrophoresis of RACE products 
6. Purify bands with RACE products from the gel
7. Ligate those bands into provided pRACE vector 
8. Transform resulting plasmid into competent cells 
9. Purify plasmid DNA from the cells and sequence plasmid DNA 
10.Use data provided by RACE to locate +1 site, then estimate the location 
of the -35 site for each gene
METHODS 
Determine how both genes can be transcriptionally regulated although there is only 
one predicted & confirmed DNA repressor binding site in their shared promoter 
region.




1. 5’ RACE indicates that umuDAb and ddrR may have overlapping -35 consensus 
elements. More work is needed, however, to determine whether the umuDAb +1 
has been correctly located. 
2. Previous work involving mutations in this region suggests that UmuDAb binds to 
this region of DNA and co-represses umuDAb and ddrR by blocking polymerase 
access to the promoters of both genes. 
These data suggest that UmuDAb regulates the transcription of umuDAb and ddrR 
by binding to the identified site which prevents RNA polymerase from recognizing 
the shared -35 site for both genes, thereby preventing transcription of ddrR and 
umuDAb 
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2) UmuDAb acts to repress transcription by: binding to a palindromic 
sequence in the promoter region between umuDAb and ddrR in 
Acinetobacter baumannii 1,2
3) Mutations in the equivalent region in Acinetobacter baylyi had either
• an increase in umuDAb and ddrR expression, or
• a loss of repression for these genes 3
ddrR Transcriptional Start Site Identified 
• 5’ RACE was performed for ddrR using two different primers located within the 
open reading frame. 
• Eight plasmids were sequenced containing RACE products for this gene. 
• All plasmids indicated a +1 site 35 base pairs downstream from the putative 
UmuDAb binding region.
umuDAb Transcriptional Start Site Potentially Identified 
Multiple 5’ RACE reactions were performed for umuDAb using four different
primers in the open reading frame as in ddrR. The same methods were used to
clone the RACE product into a plasmid. One primer yielded no RACE products.
Three of the primers generated a seemingly successful RACE, but did not give
consistent data for the location of the +1 site. Two plasmids contained inserts that
indicated +1 sites that were within 1 base pair of each other. Both of these putative
+1 sites placed the -35 sites within the predicted UmuDAb binding region
Troubleshooting the umuDAb RACE reaction 
1. Design different primers with different melting temperatures 
2. Alter annealing temperatures 
3. Change cycling parameters 
4. Alter the amount of DNA used in the ligation and transformation
As of this time, none of the above methods has generated consistent 
results for the 5’RACE in umuDAb 
HYPOTHESIS
The 5’RACE reactions will indicate +1 sites for umuDAb and ddrR
that will yield overlapping -35 consensus sites for both genes. 
Only 1 copy of the
UmuDAb binding site 
is present in the shared 
umuDAb—ddrR 
promoter
The use of an organism’s different genes is often controlled by stopping (“repressing”) 
or starting (“inducing”) gene transcription. Proteins may bind to the promoter region 
near a gene to cause repression, or induction, of transcription. 
In our bacteria of study, Acinetobacter, the UmuDAb protein appears to act as a 
repressor, much like the well-known LexA repressor.
4) RNA polymerase must recognize the -35 and -10 consensus elements 
in the promoter region for a gene in order to initiate gene transcription. 
The location of these sites if the +1 site is known. The +1 site is  the first 
nucleotide of the sequence that is transcribed into messenger RNA.
1) The LexA repressor regulates DNA damage inducible gene 
repression & induction
